a b s t r a c t Following brain injury, many patients experience egocentric spatial neglect, where they fail to respond to stimuli on the contralesional side of their body. On the other hand, allocentric, object-based neglect refers to the symptom of ignoring the contralesional side of objects, regardless of the objects' egocentric position. There is an established tradition for considering these two phenomena as both behaviorally and anatomically dissociable. However, several studies and some theoretical work have suggested that these rather reflect two aspects of a unitary underlying disorder. Furthermore, in a recent large study Yue et al. [Archives of Physical Medicine and Rehabilitation 93 (2012) 156] reported that acute allocentric neglect is only observed in cases where substantial egocentric neglect is also present. In a new sample of right hemisphere stroke patients, we attempted to control for potential confounds by using a novel continuous measure for allocentric neglect (in addition to a recently developed continuous measure for egocentric neglect). Our findings suggest a strong association between egocentric and allocentric neglect. Consistent with the work of Yue et al. (2012), we found allocentric behavioral deficits only in conjunction with egocentric deficits as well as a large corresponding overlap for the anatomical regions associated with egocentric and with allocentric neglect. We discuss how different anatomical and behavioral findings can be explained in a unified physiologically plausible framework, whereby allocentric and egocentric effects interact.
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Introduction
Spatial neglect is a common consequence of right hemisphere brain injury, with patients classically failing to respond to stimuli on their contralesional side. For example, when asking patients to copy a complex scene composed of multiple objects, patients with neglect often miss the left half of the scene as well as missing the left side of objects throughout the whole scene (Gainotti, Messerli, & Tissot, 1972; Johannsen & Karnath, 2004) . These patterns of behavior have traditionally been interpreted as evidence for two dissociable forms of spatial neglect: egocentric neglect (where stimuli are missed on the contralesional side with respect to the viewer) and allocentric, object-based neglect (where the contralesional side of stimuli are ignored, irrespective of the location of these stimuli to the patients' viewpoint). Several behavioral and theoretical studies have emphasized this distinction (e.g. Bickerton, Samson, Williamson, & Humphreys, 2011; Hillis et al., 2005; Kleinman et al., 2007; Marsh & Hillis, 2008; Medina et al., 2009 ; Ota, * Corresponding author. Tel.: +1 803 404 2573.
E-mail address: rorden@sc.edu (C. Rorden). Fujii, Suzuki, Fukatsu, & Yamadori, 2001) , and some studies have suggested that these deficits may have separate anatomical correlates (for review Karnath & Rorden, 2012) . However, theoretical and empirical work has also argued that these behaviors may not be distinct, but reflect different situations and strategies (Driver & Pouget, 2000; Karnath, Mandler, & Clavagnier, 2011; Karnath & Niemeier, 2002; Mozer, 2002; Niemeier & Karnath, 2002a , 2002b . Indeed, a recent study of 110 stroke patients by Yue, Song, Huo, and Wang (2012) has suggested that allocentric deficits are only observed in the presence of egocentric neglect. Much of this discrepancy may reflect different (and potentially insensitive) measures that have been used to identify these forms of neglect. Therefore, our aim was to develop and validate a robust measure for allocentric deficits (similar to recent developments with egocentric neglect [Rorden & Karnath, 2010] ) to determine whether allocentric neglect typically represents a unique disorder, or rather is usually seen concomitant with egocentric neglect.
A popular measure for discriminating between egocentric and allocentric, object-based deficits is the defect detection task (see Fig. 1 ) developed by Ota et al. (2001) , where individuals are asked to differentiate between whole objects (e.g. circle for one task, triangles for another) and objects where one side has a defect (e.g. a
